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. ABSTRACT 
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the principal author, this study investigated the effects of 
behaviora! objectives and/or rules on coniputer-based learning task 
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objett! ve-example, rule-example, or objecti va-rule^example group. 
The aval lability of rules and/or objectives reduced the number of 
examples required to meet criterion performance and increased 
posttest performance. In addition, rules reduced display latency 
and test item response latency, and increased retention test per- 
fofmance. Rules also decreased the level of within task state 
anxiety. 
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THE INTFRACTIVE EFFECTS OF THE AVAILABILITY OF OBJECTIVES 
AND/OR RULES ON COMPUTER-BASED LEARNING: A REPLICATION 



Pau^ F. Mirrill, Michael H. Steve, Stanley J, Kalisch, 
and Nelson J. Tov/le 
Florida State University 

ABSTRACT 

To replicate and eKtend the results of a previous Study by 
the pr^inclpal author, this study investigated the effects of 
behavioral objectives and/or rules on computer-based learning task 
perforfTiance The 133 Ss were randoinly assigned to an exaiDple=only ^ 
□bjecti ve-example p rule-example ^ or objecti ve-rule-example group. 
The availability of rules and/or objectives r^^duced the number of 
examples •^equ^^^ed to meet criterion performance and incriased 
posttest performance. In addition^ i^ules reduced display latency 
and test item response latency 5 and increased retention test per- 
formance„ Rules also decreased the level of within task state 
anxiety. 



THE INTfRACTIVE EFFECTS OF THE AVAILABILITY OF OBJECTIVES 
• AND/OR RULES ON COMPUTER-BASED LEARNING: A REPLICATION^ 



Paul F Merrnis Michael H, Steve, Stanley J. KaHsch, 
and Nelson J , Towle 
FloHda State Umverslty 

The effects of the availability of objectives and/or i^ules on 
the )ea>^n'ng pv-ocess were Investigated by Mem' 11 (19^0)-*us4r^*an 
imaginar-y science as the learning task Mernll found that 
the presentat'' on of rules reduced the number of examples and total 
time required to complete the task and Increased performance on a - 
transfer- test The availability of objectives reduced test item 
response latency and the number of examples raqtiired to meet criterion 
performance. An objective by rule interaction with test Item response 
latency as citerion revealed that objectives had a greater effect in 
reducing response latency when added to a task which had no other foeus- 
Ing or oi^ganlzing stimuli than they did when added to a task which had 
other effective oriented stimuli such as rules. Ability by treatment 
Interactions were obtained using test Item response latency as criterion 
and reasoning ability test scO'^es as covariables. These interactions 
showed that the availability of objectives and/or rules significantly 
reduced the requirements for reasoning ability In responding to test 



"Paper presented at the annual meeting of the American Psychological 
Association, HdnolulUs Hawaii, Septenter^ 1972. 
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itens. The purpose of this study was to replicata and extend tha results 
of the previous study using an actual classroom task rather tnan an 
imaginary science^ 

Based on the results of the previous study s it was hypothesized 
that the presentation of objectives and/or rules would significantly 
reduce the number of examples required to reach criterion performance 
and would reduce the requirements for reasoning ability. Rules were r^lso 
expected to reduce display latency, reduce test item response latency , 
reduce post, retention ^ and transfer latencies i and increase pe>^fo*^nianct; 
on a transfer test* Objectives were expected to reduce test iteiii -l^,.^... 
latency. As an extension to the previous studyi it was further hypothe- 
sized that objectives and/or rules would reduce state anxiety within the 
task {Merrill & Towle, 1972). 

Method 

Subjects 

The 140 £'s who participated in this study were volunteers from 
introductory psychology and math education classes at The Florida State 
University. However^ seven of the original Ss were eliminated from the 
data analysis because they failed to complete all phases of the study. 

Aptitude Measures 

Two cognitive ability tests and a trait anxiety scale were 
administered to all Ss in group testing sessions* Based on their 
relevance to the task^ the Letter Sets and Ship Destination cognitive 
ability tests were selected from the Kit of Reference Tests for 
Cognitive Factors (French, Ekstroms & Price ^ 1963). The trait anxiety 

o 
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scale used was the STAI A-Trait scale devefoped by Spielberger, Gor-such, 
and Lushene ( 1970). A short form of the STAI A-SUie scale (O'MeiU 
1970) was given at three points during the task 

Experimental Tasks and Materials 

The learning task used in this studv was developed by thc^ authors 
utilizing eight rules based on the prTmltive mixed funct'lDPS of the API 
Programming Language (McMurchle, Krueger, & Lippert, 1970), Rules f orn 
the APl language were selected as the learmng task since APL u cu^^rently 
being taught in coUege courses ac^^oss the country^ whiTe the uniquenGSb 
of APL makes it possible to easily screen Ss who have had jfQyiQui 
experience with the language. The i nst r^t^ctiona! prcgram consisted of 
a module for each of the eight rules ordei^ed a subjecfl ^^e 'y deteninned 
easy-to=hard sequence. The materials ^^or each modu^e mi: Njded a statement 
of an objective 5 a statement of a r^ule, fi ve eKamples of the 'uIb^ and 
five short constructed response tests. Each test corfnted of three items 
which required S_sto apply the appropriate ""ule -he ^'u^e and cbj^ct^^^e 
statements B eKamples , and sample test items may be found in Appendix is. 

The post" and retention tests used in this study consisted of ;r4 
constructed response items similar to the iten^ ufed in the module test?. 
Both tests contained three items for each of the eight rules in the prograni 
The transfer task consisted of two examples and th*^ee const»^ucted response 
test Items for eight nevy rules which were logical extensions of the rules 
used in the original task. The £s were required to infer each new rule 
from the examples and apply the inferred rule in the th»^ee test Items ^ 
The transfer test score was the total number of test items answe>^ed cor^'ectly 
by S. An example and test item for each of the eight transfer rules are 
ERJC ncluded in Appendix B. 



The instructional program and tests v/ere w^tren in i:ha Course- 
writer II language and presented on a cathode ray tube teninndl by the 
IBM 1500/1800 computer-assisted instruction systenu 

Procedure 

After the administration of the two abi^'ity tests and the STAI 
A-Trait scale, each £ was randomly assigned to one of fou^ treatment 
groups: an example-only group (n^ - 33), an objecti ve-ekampie group fn - 33) 
a rule=example group (n^ - 34)5 or an objecti ^ e-*^ ule-exaii p le g^oup (n - 33)- 
Figure 1 is a graphical repr*e5entat''on of the 2x2 facxo'^^B^ design 
formed by these groups. In learning the APL rules, Ss in me exainp le-on iy 
group received an ei<ainp1e of the fi>^st rule dispiayed on a cathode ray tube 
terminal. After studying the example , each S ^espundea to ci three-item 
constructed response test in which he was required to predict ce^tam value; 
using the rule inferred from the example If the S responded correctly to 
at least two of the three test uems, he was g^ ven an u-.^airple of the next 
rule 1n the sequence. Otherwise he was given anorher example of the same 
rule followed by three more test items This fequence of an exanip-ei 
followed by a test^ continued until the S answe^^ed at least two of the 
three test items correctly 5 or until fte received f ^ ve examples of the ruk_ 
This procedure was repeated for all eight modules of the task= A computer- 
administered posttest was presented immediateiy foMQWing completion of 
the learning task, and computer-administered ^^etent^on and transfer tesis 
were presented two weeks later. 

The in the Other three groups were presented the APL rules 
by the same basic procedure ^ axcept for the following treatment differ- 
ences. The objecttve-example group received a stateiTient of an objective 



In addition to the corresponding exaniple; the rule-exainp le g^^oup received 
a statement of the rule in addition to the corresponding Dx^mp^e; and v. 
objecti ve=rule-example group received stdtements of both the cbjecti^^C' 
and the rule in addition to the example. The five-Item S^AI A-State scale 
was presented via computer terminal to all Sp pr1o^ to the lear'ning task, 
irmiedi ately following the fourth modules and again fori owing the final 
module. 
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Figiire x 2 Factorial Design Used In 

this Study. 



Results 

In addition to thi total scores on the two cognitive ability tests. 
STAI A-trait scale, STAI A-state scale^ posttest, retent'^or -st , and 
transfer test irentioned 1n the procedures section , data were obtained for 
each S_ on the following criteria: total number of examples required to 
learn the APL rules, display latency, post-s retention, and t^^ansfer lust 
item response latencies. Test item response latency was the total time 
ERXC ^^quired by S_sto respond to the threa-ltem tests following each example 
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display. Display latency was the total time spent studying the eMippie 
and dfpending upon £'s treatment group, the corresponding **u?es and 
objectives. 

Descriptive statistics and v'eliabnity coefficients ro*- the 
alvi iity ;ests , the A-Tfalt scale, and the thv^ee adrmnlstrotiors of the 
A-rtal/ -cale are found in Table 1. The rellabl'iity coeff icip'ns cf 
the A-Trait and A-State scales were estimated using coefficient alpha 
The re liability coefficients of the ability tests ws'e estimated ing 
[lie iCudiir- Richardson Formula 20 (KR=20). Although the ebiiny tests 
wdra imt pure speeded tests, they were timed. The-'efore, these '-pUn- 
bnii.y eoefflclents should be interpreted with caut on Usmg fc'-muie 
KR-20, the reliability coefficients of the post-, retent.'ion, and 
transfer tests, which were not speeded, were estimated to be 89, 85. 
and .87, respectively. 

TABLE 1 • . 

Descriptive Statistics of Ability, 
A-Trait, and A-State Measures 



^ NUMBER 
TESTS OF ITEMS MEANS S.D. RELIABILITY 



Uatter Sets Test IS 10.1 2 3 -69^ 

Ship Destination 24 12. S 4 5 86^ 

b 

A-Trait 20 37.8 8 3 ,87 

A-State (Pre-task) 5 9,8 3.3 .84^ 

A-State (Mid-task) 5 9.5 38 .88 

h 

A-State (Post-task) 5 U.S 4.8 -SZ 



Q a. KR-20 
ERIC alpha 
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The means and standard div1at1ons for each group on the number 
of examples received and post-, retention, and transfer test scoves &<••: 
raported in Table 2. These criterion measures were analyzed using a 
two-factor analysis of variance with objectives and rules as factors. 
The results with number of examples as criterion revealed a significant 
rule effect = 106.48, df * 1/129, p < .001) and a significant objec- 
tive effect, {£ = 4.38, df = 1/129, p < ,05), wherein the presentation 
of rules and/or objectives reduced the number of ixamples required to 
learn the task. 

Using posttest scores as criterion, a significant rule effect, 
(F = 30.58, df = 1/129, p < .001), and a significant objective effect, 
(F - 3.95, df = 1/129, p < .05), were obtained, where both rules and 
objectives increased posttest performance. Similar analyses conducted 
with retention test scores as criterion revealed a significant ►'ule 
effect. (F - 17.78, df = 1/129, p < .001), with the rule groups obtaining 
the higher retention tests scores. No significant effects were obtained 
using transfer test scores as criterion. 

The means and standard deviations for the four groups on the 
five latency criterion measures are found in Table 3, These latency 
measures also were analyzed using a two-factor analysis of variance. 
A significant rule effect was obtained for display latency (F = 6.59, 
df - 1/129, p < .05), and for test-item-risponsi latency (F^ * 12.01, 
df * 1/129, p < .01) with the rule groups taking considerably less time 
to study the displays and respond to the criterion test iteira. Analyses 
using post-, retention, and transfer test-item-rasponse latencies as 
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criterii yielded a significant rule effect fo^" posttest latency (f ^ 13 = 3* 
df - 1/129, p < .01) i where the pr^esen tation of rules increased the ainoLi:-, 
of time Ss spent on the posttest No significant differences we^^e obtaMi^^^it 
nri cl/hu;' ^^.trition Of transfer te&ts= uem=^rgsponse latencies. 

Rr ion analyses of the individual ability scores, A-Tran 
'V'^c toe criterion measures were conducted. However, no signifuar! 
.niluy by treatment Interactions were obtained. 

isv- iiieans and standard deviations on the pre-task^ nnd-task, and 
post-'Wuk Agitate scales for the fou" experimental groups a^^e presented 
in Tf\D:^^ ^ rhise data were evaluated by a three-factgr analysis or 
varlarjct: which objectives, ruleSj and task periods we^^e the Independent 
variable/? uMth repeated measures on the last facto*". The •^esuOts of this 
analysii> reveaied a significant period effects (£ ^ 28^53i df - Z/SBS^ p - ^ 
with the level of A-State general ly increasing across periodSs and a sig= 
nificant rule by period interaction, f£ 4.24, df ' 2/258, p 05). A 
graph of the interaction is found m Figure 3. An analysis of covariance 
with mid- task A-State scores and post-task A-State scores as criteria and 
pre-task A-State scores as the covariate resulted in a significant rule 
effect - 4.24, df ^ Z/ZbB, p < .05) on mid-task A-State, No effect was 
obtained on post-task A-State. These results revealed that presentation o*- 
rules for the first four modules reduced the ievel of A*State for the rule 
groups while A-State Increased over the same period for those who v/e*^e 
given no rules. However, the level of A-State for the rule groups tnc^eased 
to about the sarmi level as the othe^ groups at the completion of the eighth 
module. 
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TABLE 4 



Group Means and Standard Deviations for 
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Discussion 

The purposi of this study was to replicate and extend an 
earlier study by Merrill (1970) ^ whem the Interactive effects of obj^v = 
tlves and/or rules on the learning process were investigated usii-^g ai\ 
imaginary science* On the basis of the results from the edrlier study, 
it was hypothesized that rules and objectives would decrease the 
number of examples required to reach criterion performance on the lu 
learning task. The results from the present study confirm the iiypo.hesis 
and thereby raplicate the findings of the earlier study. Results from 
both studies Indicate that the presentatian of verbal statenients of 
enable most S^s to learn the task with a minimum number of examples. 
The avallabnity of objectivas has a similar but lass pronounced effect. 
Since the expirimantal procedure required all subjects to per- 
. form at a minimum criterion level on each rule before proceeding to 
the next, no group mean differences were expected on the posttest. How- 
everg the difficulty of the last four rules prevented several £s from 
reaching criterion before all 5 examples ware exhausted. An analysis of 
the S$ who failed to reach criterion revealed that the percentage of 
misses for the example-only s objecti ve-examplep rule-eKample ^ and 
objective-rule-example groups were 37*5| 29. 2^ 11, 4i and 9.5 percent, 
respectively. Therefore, the significant differences on the posttest 
may reflect the fact that many Ss did not reach criterion level per* 
formance on some of the rules before proceeding to the following rule 

The hypothesis that the availability of rules would increase 
performance on the transfer test was not supported by the results 
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Inasmuch as all S% did not reach crite^^ion performance on the 
original task^ 1t 1s difficult to interpret their pe^forniance on the 
titans fer test. 

The significant rule effect on the latency measures replicates 
the findings of the earlier study and demonstrates that the availability 
of rules reduces the amount of time required to study the example 
displays and respond to criter'ion test Items- However, the hypothesis 
that objectives would reduce test item response latency was not repli- 
cated in this study. 

It was hypothesized that the availability of rules would dectx^as^ 
post-, retention, and transfer latency. However, the results showed that 
rules actually increased posttest latency. This une)cpected result may be 
due to a higher frequency of guessing for the no-rule g'^oups^ 

The significant periods effect with A-state scores as the 
repeated measure supports the results found in earlier studies (O'Nells 
1970; O'Nell, Hansen, & Spielberger, 1969) wherein state anxiety is 
Increased as the difficulty of the task increases^ The significant 
rule by periods interaction supports the hypothesis that the avanabnity 
of rules reduces A-State within the task. The increase in the A-State 
level for the rule groups after the initial decrease may indicate that 
the availability of rules may be more effective in reducing A-State for 
easy rules than for difficult rules. 
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APPENDIX A ■ MATE RIALS ' 
MATERIALS FOR RULE 1 
RULE 



IF V IS A STRING OF NUMBERS , p V GIVES THE NUMBER OF ELEMENTS 
IN THE STRING, 




OBJECTIVE 

GIVEN 3 PROBLEMS WITH OPERATION p AND A STRING OF NUMBERS, F, 
WU WILL CaiPUTE qV FOR AT LEAST 2 PROBLEMS, 



EXAMPLE 1: p2 31 H 17 GIVES 4 
TEST ITEM 1: p25 43 GIVES 
TEST ITEM 2: pO 1 2 GIVES 

lEST ITEM 3 1 p2 0 0 1 GIVES 

EXAMPLE 2: pl23 456 GIVES 2 
TEST ITEM %: p28 13 21 GIVES 

TEST ITEM 2: pO 1 2 3 4 GIVES 

TEST ITEM 3: pi+ SOO GIVES 

EXAMPLE .3: p28 289 2889 GIVES 3 
TEST ITEM 1: p23e 0 1^+ GIVES 

TEST ITEM 2: pl70 17 170 17 GIVES 

TEST ITEM 3r plOO 1000 GIVES 

O 



EXAMPLE t+: pO 1 2 3 GIVES k 
TEST ITEM 1: pl7 15 12 2 7 GIVES 

TEST ITEM 2: pi 2 3 GIVES 

TEST ITEM 3: pi 020304 GIVES 

EXAMPLE 5- p27 72 31 13 4 GIVES 5 
TEST ITEM 1: p3 7 2 GIVES 

TEST ITEM 2: pO 1 11 3 8 1 GIVES 

TEST ITEM 3r pO 1 GIVES 
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MATERIALS FOR RULE 2 



RULE 

IF N IS A WHOLE NUMBER LARGER THAN ZERO, \N 01 ms A STRING 
OF THE FIRST N WHOLE NUMBERS LARGER THAN ZERO . 

OBJECTIVE 

GIVEN 3 PROBLEMS WITH OPERATION \ AND A WHOLE NUMBER, N, YOU 
WILL COMPUTE \N FOR AT LEAST 2 PROBLEMS, 



EXAMFLE 1: \12 GIVES 123^56789 10 11 12 

TEST ITEM li 14 GIVES 

TEST ITEM 2 1 1 10 GIVES 

^ST ITEM 3 ■ i 1 GIVES 



EXAMPLE 2; ; 16 GIVES 

1 2 3 U 5 6 7 8 9 10 11 12 13 m 15 16 

TEST ITEM- li 18 GIVES 



TEST ITEM 2: i3 GIVES 
TEST ITEM 3: \m GIVES 

EXAMPLE 3: il3 GIVES 1 2 3 4 5 i 7 8 9 10 11 12 13 
TEST ITEM 1: i9 GIVES 



TEST ITEM 2: i5 GIVES 
TEST ITEM Z: ill GIVES 
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EXAMPLE H'. lis GIVES 

1 2 3 5 6 7 8 9 10 li 12 13 15 

TEST ITEM 1 : 1 7 GIVES 

TEST ITEM 2: i2 GIVES 

■ I' ITEM 3: 1 6 GIVES 

'■^'IMPLE 5« \11 GIVES 1231+567 891011 

,r.\:T ITEM 1: GIVES 

J'lJT ITEti 2: 1 14 GIVES 

i'KST ITEM 3: i3 GIVES 
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mTEElALS FOR EULF o 



RULE 

IF V IS A STRING Oc NUMBERS ^/V GIVES THE SUM OE THE 

NUMBERS , 

OBJECT I VE 

GIVEN 3 PROBLEMS WITH OFERATION AND A STRING OF NUMBERS, V, 
you WILL COMPUTE +/V FOB AT LEAST 2 PROBLEMS, 

EXAMPLE 11 t/2 3 5 2 GIVES 13 
TEST ITEM 1: +/1 3 2 GIVES 

TEST ITEM 2 I +/0 2 GIVES 

TEST ITEM Zi +/'12 23 1 GIVES 



EXA^LE 2: +/ 2 0 3 1 GIVES 6 
TEST ITEM 1: +/3 0 2 3 GIVES 

TEST ITEM 2: +/1 1 GIVES 

TEST ITEM 3: +/2 0 0 GIVES 

EXAMPLE 3: +/2 4 GIVES i 
TEST ITEM 1: +/10 100 3 GIVES 

TEST ITEM 2% +/2 5 U 1 GIVES 

TEST ITEM 3 J +/2 2 2 GIVES 
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EXAMPLE t/2 1 0 1 GIVES 4 

TEST ITEM 1: t/3 2 f* GIVES 

TEST ITEM 2: +/01352 GIVES 
TEST ITEM 3; +/1 2 3 4 5 GIVES 

EXAMPLE 5: t/100 10 I GIVES H 
!mST ITEM li +/5" 5 GIVES 

TEST ITEM 2: t/i+ 7 3 GIVES 

TEST ITEM 3- +/0 12 3 1+5 GIVES 



MATERIA'^ FCI- RULE ^ 



IF V IS A STRING OF NUMBERS, f. / GIVES WE 'JiROES'I NjNSKIi 
OF THE STRING, 

OBJECTI VE 

GIVEN 3 PROBLEMS WITH OFEHATION f/ AtW A STHIu.. CF N^J-^Fi-S , 
mu WILL COMPUTE { /V FOR AT LEAST 2 FRQBLEMS 

EXM4PLE 1: T/Z 3 0 1 GIVES 3 
TEST ITEM 1: f/l 2 0 2 GIVES 

TEST ITEM 2: r/l 3 0 GIVES 

TEST ITEM 3: r/2 3 12 1 GIVES 

EXAMPLE 2: t /2 0 1 GIVES 2 
TEST ITEM l: T '3 0 2 GIVES 

TEST ITEM 2: T/S 31 33 31 GIVES 

TEST ITEM 3i Tl 2 3 H CJ/ffS 

EXAMPLE 3: r/4 5 3 2 GIVES 5 

TEST ITEM 1: [ /lOl 107 111 11 GIVES 

TEST ITEM 2: T/S 5 4 l+ 4 GIVES 

TEST ITEM 3: r/4 2 0 10 3 GIVES 



EXAMPLE 4: T/Z 325432 GIVES 5 

mST ITEM 1: r/2 1 1 GIVES 

TEST ITEM 2: T/^ 322433 CJl^S 

TEST ITEM 3: r/2 1 3 2 3 £?Jl^S 



EXAMPLE 5- r/0 100 21 25 ffjra'ff 100 
TEST ITEM- 1; T/IO 100 3 OJP^S 

fFSr JI'I'M 2: r/2 + 3 1-514 GIVES 



TEST ITEM 3: 



r/5 4 3 2 GIVES 



lUTBMALS FOR RULE 5 



RULE 

IF V IS A STRING OF NUMBERS AND 3 IS A mOLE NUMBER, 3W 
GIVES A STRING CONTAINING ALL BUT THE FIRST S ELEMENTS OF V, 

OBJECTIVE 

GIVEN 3 PROBLEMS WITH OFERATIONAL A WHOLE NUMBER, S, AND A 
STRING OF NUMBERS V, YOU WILL COMPUTE SW FOR AT LEAST 2 PROBLEMS. 

EXAMPLE 1: 24-^1 362 GIVES 3 6 2 
TEST ITEM 1: 3 + 9 6 8 7 GI VES 

TEST ITEM 2: 1+6 810 3 57 GIVES 

TEST ITEM 3: 2 3 4 5 5 GIVES 

EXAMPLE 2: it , : h 3 2 1 GI VES 1 
TEST ITEM 1: 1+283 GIVES 

TEST ITEM 2: 4 + 2 U 6 8 10 12 GIVES 

TEST ITEM 3: 3+1 2 13 14 GIVES 



EXAMPLE 3: 1 + 3 5 8 7 GIVES 5 8 7 
TEST ITEM 1: 2 + 3345 GIVES 

TEST ITEM 2: 5 + 0 12345 GIVES 

TEST ITEM 3: 3 + 1 2 3 4 5 6 GIVES 
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EXAMPLE U: 34-5 4 3 2 1 GIVE? 2 1 
TEST ITEM 1: 5 4-54 3 2 1 0 GXWS 

TEST ITEM 2- 2 + 1 0 0 0 GIVES 

TEST ITEM 3: 34-1 0 1 2 3 t* OIVES 

EXAMPIE 5: 5+132H9768 GIVES 7 6 8 
TEST ITEM li 2+312 GIVES 

TEST ITEM 2: «+4-6 5»*32i0 GIVES 

TEST ITEM Si 1+0 12 3 4 QXVWS 



MATERIALS EOF RULE 6 



RULE 

IF A AND B ARE STRINGS OF NUMBERS , 4+ - GIVES THE SUM OF THE 
PRODUCTS OF THE CORRESPONDING ELEMENTS OF A AIW B. 

OBJECTIVE 

GIVEN 3 PROBLEMS WITH OPERATION A PAIR OF STRINGS OF NVl^lBEFS ^ 

A AND B> YOU WILL COMPUTE 4+,xg FOR AT LEAST 2 PROBLEMS, 

EXAMPLE 1: 1 2+.«5 3 GIVES 11 
TEST ITEM 1: 10 3+,x2i+l GIVES 

TEST ITEM 2: 0 0+,xi 3 GIVES 

TEST ITEM 3- 2 3+ ,^2 1 GIVES 

EXAMPLE 2: 2 3 2+.x3 42 GIVES 22 
TEST ITEM 1\ 0 4 0+.X301 GIVES 

TEST ITEM 2: 2 3+.xl 2 GIVES 

TEST ITEM 3: 0 5 O + .xO 5 1 GIVES 

EXAMPLE 3: 3 2+ .><0 2 GIVES 4 
TEST ITEM 1: 1 5+»x5 o GIVES 

TEST ITEM 2: 2 3+.x2 3 GIVES 

TEST ITEM 3' 12 3+.x321 GIVES 



EXAMPLE 1 2 3+.^2 3 1 GIVES 11 

TEST ITEM 1: 1 0 l+,^0 1 0 GIVES 

TEST ITEM 2: i 5+ ^'2 3 "GIVES 

TEST ITEM 3: 0 1 ? 3 2 0 GIVES 

EXAMPLE Si 2 4 S+^i'S 3 2 GIVES 28 

TEST ITEM 1: 1 0 ;+,'0 9 3 CJI/I'S 

TEST ITEM 2i i 1 2 2+^ '■I 1 0 1 Cjra'S 

TEST ITEM 3- 5 i++.*3 2 CJFffS 



MATERIALS FOR RULE 7 
RULE 

IF V IS A STRING OF NUMBERS AND S IS A WHOLE NVMB S^V OlVbJ 
A S'ln^NG WHERE THE ELEMENTS OF V ARE ROTATED CIRCULARLY $ ELEMElr: 3 TC 
LEFT. 

OBJECTIVE 

GIVEN 3 PROBLEMS P/ITH OPERATION 6, A WHOLE NUmER $. .Un ■ 
.^flffifS V, YOU WILL COMPUTE FOR AT LEAST 2 PROBLEMS. 

'LE 1: 405 12 6 13 7 l^t GIVES 7 1^ 5 12 5 13 
ITEM 1: 202 3 4 5 GIVES 

i ITEM 2t 705 10 15 20 GrVES 

..■SI ITEM 3: 101 2 3 4 5 GIVES 

EXAMPIM 2: 1021 32 45 GIVES 32 45 21 
TEST ITEM 1: 302 3 4 5 GIVES 

TEST ITEM 2 : 0^7 1 i 5 GIVES 

TEST ITEM 3: 401 2 3 4 5 6 GIVES 

EXAMPLE 3: 206 14 8 GIVES 8 5 14 
TEST ITEM i: 309 8 7 i 5 GIVES 

TEST ITEM 2: 4035 2 8 3 2 GIVES 

TEST ITEM 3: 202 0 10 GIVES 
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EXMPLE u; iQX 3 2 M 5 GIVES 4 5 13 2 

TEST ITEM 1: 102 3 u 5 GIVES 

TEST ITEM 2; ^02 1 3 Oi'Vfi'S 
TEST ITEM 3- 207 3 3 1 CJKI'S 

EXAMPLE 5: 5(j34 3 2 CI'/ES 2 4 3 
TEST ITEM 1: 1915 20 2 5 30 GIVES 



TEST ITEM 2- 301 2 3 GIVES 



TEST ITEM di 563 1 GIVES 



RULE 

I/-' :• ..V A rrhj^jj oy NUMaEfiS , iv cives the 

JtiE E:j-::-:rNl^ V Wh: j: .■^CJLD SELECT THE E;J£hmi'i^ 



OBJECT! VE 

j:.'Eh . .■ .L z'I^ WITH OFEHATION a AND A SIRIN. 
'■j.L'TE i ' .:. .•■..J2' 2 EROBLEMS. 



.JiVES ? J 5 M 1 



?'.,,"■'.,£' /; r. : ^; uIVI^S 3:25 

:tem u ^ ii ^ ■ . ujyEs 

TE8T liEM 2: IE- ^ ' b GIVES 

lEET :iEM i;: 2 . ; ams 

EXmLE Ji: AO 3 9 ' H uiCESl 2 5 

TE^r ITEM 1 ■ Ai^ / Ci VES 



TEST ITEM -ii 40 ; i 1 GIVES 
TEET iTEM 3= A/ a 6 1 GIVES 



EXAMPLE 4: 43 10 5 1 GIVES 4 13 2 
mST ITEM 1: 423 12 9 22 GIVES 

TEST ITEM 2: 40 3 7 1 4 GIVES 

TEST ITEM 3; 46 8 9 10 GIVES 

EXAMPLE 5: 4^8 3 0 B GIVES 3 2 4 1 
mST ITEM 1: - 410 100 1 1000 GIVES 

TEST ITEM 2: 46 5 4 3 2 1 GIVES 

TEST ITEM 3 1 42 8 5 S 9 GIVES 
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POSTTEST 

1. +/2 1 6 GIVES 



2. r/5 U 25 9 17 GIVES 

i. 10 2 a + .itS 0 1 GIVES 

if. 44)3 1 6 2 9 GIVES 

5. /i2 7 9 1 3 Gjra'S 

t . p3 5 1 4 2 GIVES 

7. i9 GIVE'S 

8. 2+9 8 7 GIVES 

9. 40 3 1 2 

10. p3 4 5 0 2 

11. +/1 2 3 4 5 6 GIVES. 

4» ^ • — - 

12. 54-6 1 2 4 3 2 8 10 (HVES 

13. 3<))3 1 6 2 9 GXVBS ■ 



14. 1 2 GTT^5 



15. r/5 1 4 3 GIV^S 
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16. 2 1 3+. XI 2 3 GIVES 

17. ^5 3 0 2 4 GIVES 

18. 1+3 2 10 GIVES 

19. 1 l+.5<9 3 GIVES 

20. pis 21^ GIVES 

21. +/10 2 10 (3II€S 

22. 0459 6 1 3 GIVES 

23 . m (JJFfS 

2U. r/0 8 3 2 GIVES 
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RETENTION TEST 

1. plO 21 GIVES 

2, 1 7 GIVES 

+/3 4 1 GIVES 

h. - r/O 9 4 2 GIVES 

5. 4-2 13 1+ OJKFS 

6. 3 4 i+,x2 i 3 CJra5 
7.. 501 2 3 4 5 GJt^S 

8. 42 1 7 3 4 GIVES 

9. +/9 M. 5 2 GJFFS' 

10. r/2 8 17 29 26 27 aiVBS 

11. 2 + 1 7 6 5 9 CJFS'S 

12. 2<t5 0 3 1 4 GIVES 

13. pi 0 2 3 5 1 GIVES 

15. 1 2 1 3+.X3 i 0 2 GIVES 

16. 43 1 2 4 GJFM 
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17. r/15 4 GIVES 

18. 008 6 GIVES 

19. 10 100+.X3 4 GIVES 

20. 45 10 0 8 6 GIVES 

21. 1 2 GIVES 

22. \82 34 61 GIVES 

23. +/0 1 2 3 4 5 

24. 1+0 3 0 12 GIVES 



TRANSFER TEST 



TRANSFER ITEM 1 

EXAMPLE 1- r/4 3 2 i 7 GIVES 1 
EXAMPLE 2- r/2 6 4 3 72 6 GIVES 2 

PROBLEM 1: r/2 S 7 9 H CJFS'S 
PROBLEM 2: r/4 0 3 i 7 CJI^S 
PROBLEM 3: r/47 43 41 46 CJFI'S 



'. HANSFER ITEM 2 

LXAMPLE 1: x/i4 ffjra'S 24 

tKAMPLE 2: :*/i6 GJU'S 720 

PROBLEM 1: x/i3 GJra'S 

PROBLEM 2: x/i3 GJP^S 
PROBLEM 3" x/i2 



TRANSFER ITEM 3 

EXAMPLE %• 279 ir 3481 3 7 9 1 

EXAMPLE 2: 3 0 3 4_ir2 15 6 2 GJFffS 3 15 6 2 

PROBLEM 1: 312 4r 3213 ffJI^tS 

PROBLEM, 2: 9 7 5 Sfa 4 6 8 ffJPSS 

PROBLEM 31 25 4 32r21 3 32 GIVES 
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TRANSFER ITEM i+ 

EXM4PLE l: ? J 2 6 1 3 GIVES 1 3 5 2 4 
EXAMPLE 2i ?0 3 i 2 GIVES 2 4 3 1 

PROBLEM 1: t2 6 3 7 GIVES 
PROBLEM 2- t2 3 4 1 GIVES 
PROBLEM 3- t7 563142 OTFi'S 



TRANSFER ITEM 5 

EXAMPLE 1: 2 4 9+.^2 3 5 Or^'S 5 
EXAMPLE 2: 976 4+. -8532 ffJt^ffS 8 



PROBLEM 1: 11 2 1+.-5 i i 



A 



PROBLEM 2: 205 3+. -1 041 GIVES 



PROBLEM 3 1 3 4 1+. -3 41 GIVES 



TRANSFER ITEM 6 

EXAMPLE li -3+7 0 14 6 8 GIVES 7 0 1 
EXAMPLE 2: -5+4 3 1 5 6 0 4 ffJFffS 4 3 

PROBLEM 1; -1+2136 aiVES 



PROBLEM 2% -2+9 7 5 GTFffS 



PROBLEM 3: -4+2 4 3 0 2 1 GJFI'S 
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TBANSFER ITEM 7 

EXAMPLE 1: -301 5 6 3 1+ GIVES 6 2 4 15 

EXAMPLE 2 1 -502 1 3 GIVES 13 2 

PROBLEM 1: -l^H 2 0 OJVffS 

PROBLEM 2- -402 3 1 2 GJl^S 

PROBLEM 3: -6$1 2 8 1 ffJVSS 



TRANSFER ITEM 8 

EXAMPLE 1% 3+5 6 4 12 CrWS 5 6 4 

EXAMPLE 2: 5 + 2 1 7 3 4 0 12, CJP®S 2 17 3 4 

PROBLEM 1: 2+3 7 4 5 CJPES 
PROBLEM 2: 1+4 2 7 3 CJl^S 
PROBLEM 3: 3+2 7 17 Jill's 
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